INTRODUCTION
Numerous experiments have shown that testosterone, in high doses, maintains spermatogenesis in the hypophysectomized rat (Nelson & Merckel, 1937; Boccabella, 1963) but in the intact animal, low doses inhibit spermatogenesis due to the inhibition of pituitary gonadotrophin release, the exogenous androgen being insufficient to achieve direct stimulation of the seminiferous tubular epithelium (Ludwig, 1950) .
Oestrogens cause atrophy of the testis of various mammals (see the review in Burrows, 1949) . De La Blaze, Gurtman, Janches, Arrillaga, Alvarez & Segal (1962) and Lacy & Lofts (1965) (Selye & Friedman, 1941 ; Joel, 1942) and Lacy & Lofts (1965) have shown that fsh has a similar action. Histochemical studies of the effects of hormones on testicular enzymes have been few (Baillie, Ferguson & Hart, 1966) and mostly related to the enzymes of steroid synthesis.
The testis-specific isoenzymes of lactate dehydrogenase (LDH-X) which occur in the testis and spermatozoa of several species (Zinkham, Blanco & Clowry, 1964) offer a convenient test of the metabolic activity of the testis as they are associated with the spermatogenic cycle from the stage of the pachytene primary spermatocyte. Blackshaw & Elkington (1967) have shown in the mouse that hypophysectomy leads to a rapid loss of LDH-X from the testis.
The experiments described in this paper show some of the interactions of oestradiol, testosterone and pregnant mare serum gonadotrophin (pmsg) on testicular LDH isoenzymes, on the histochemical distribution of LDH and glucose-6-phosphate dehydrogenase (G-6-PDH) and on the size of the semini¬ ferous tubules.
MATERIALS AND METHODS
Young, adult, male Wistar rats (60 to 70 days), maintained on commercial pellets and water, were selected at random for each treatment, and weighed weekly during the experiment.
The seminal vesicles and testes were removed, weighed, and one testis was rapidly frozen to a stainless steel microtome chuck in a dry ice-acetone mixture for histological and histochemical studies. The second testis was homogenized (10%) in ice-cold 0-9% NaCl with a motor driven glass-Teflon homogenizer. The homogenate was immediately centrifuged at 6000 g for 30 min (5°C) in an International Portable Refrigerated Centrifuge (Model PR-2). The supernatant was diluted ten times and used for total LDH assay (Wilkinson, 1962) using sodium pyruvate as substrate.
A unit is the amount of LDH which changes the optical density of NADH at 340 µ by 0-001 in 1 min in a 3-ml assay mixture. Total protein was esti¬ mated using the method described by Layne (1957) .
The lactate dehydrogenase isoenzymes were separated by polyacrylamide gel disc electrophoresis (Ornstein & Davis, 1961; Blackshaw & Samisoni, 1966) . Tetrazolium reducíase activity, using nitro blue tetrazolium (NBT), was demonstrated as purple bands of formazan in the gel (Markert & Ursprung, 1962) using the substrate sodium lactate to demonstrate LDH and sodium DL-a-hydroxyvalerate for LDH-X isoenzyme (Allen, 1961 All results are expressed as the mean response for each treatment combina¬ tion, and they have been assessed by standard analyses of variance (Cochran & Cox, 1957 The activity of the specific testicular lactate dehydrogenase (LDH-X) was calculated from estimates of total enzyme activity and percentage of LDH-X. LDH-X activity was stimulated by testosterone (Table 2) . Although there were no significant main effects of oestradiol and pmsg, the significant testosterone- (Tables 3 and 4 ). The significant TO interaction for LDH (Text- fig. 3a) shows that the depression of activity is similar for both steroids. pmsg did not affect the inhibition caused by testosterone, but significantly reduced that of oestradiol (see OP interaction, Table 3 ). There were no main treatment effects on tubular LDH or G-6-PDH but the significant TO inter¬ action (see Table 3 and Text- fig. 3b) (Boccabella, 1963) (Baillie et al., 1966) and Christensen & Mason (1965) have Table 3 the effect of hormone treatment on the relative intensity of staining (0 to 5) Detailed examination of the spermatogenic activity was not made in the Table 4 the effect of hormone treatment on the relative intensity of staining (0 to 5) of glucose-6-phosphate dehydrogenase in the rat testis (means of five replications) (Steinberger & Duckett, 1967) .
Histochemically, LDH-X is associated with the seminiferous tubule epithelium in the rat (Blackshaw & Elkington, 1970) as in the mouse (Allen, 1961; Gold¬ berg & Hawtrey, 1967; Blackshaw & Elkington, 1967) . There is a marked increase in tubular LDH activity between 20 and 30 days of age and the appearance of LDH-X at this time suggests that it is also linked to the first wave of pachytene primary spermatocytes as in the mouse (Nebel, Amorose & Hackett, 1961) . Further evidence for the tubular location of LDH-X is provided from the LDH pattern of ram spermatozoa (Blackshaw & Samisoni, 1967a) and bull spermatozoa (Goldberg, 1964; Blackshaw & Samisoni, 1967b) which have been shown to contain LDH-X only. It seems likely that the induction of LDH-X synthesis during the pachytene primary spermatocyte stage of sperma¬ togenesis may be blocked by the inhibitory effect of oestradiol on lh release and the subsequent reduction of testosterone levels.
The interstitial tissue enzymes, and particularly G-6-PDH, are responsive to changes in lh secretion and their response to both steroids shows that lh levels are reduced. As pointed out earlier, pmsg has LH-like activity which is sufficient to augment normal secretion rates of testosterone but inadequate to compensate for the loss of endogenous lh brought about by oestradiol and testosterone.
The exact rôle of the pituitary gonadotrophins and testosterone on spermato¬ genesis and associated enzyme systems is still not clear. Further studies using hypophysectomy, hormone inhibitors and purified gonadotrophins are in progress.
